Distinct influences of carboxyl terminal segment structure on function in the two isoforms of prostaglandin H synthase.
The cyclooxygenase activity of the two prostaglandin H synthase (PGHS) isoforms, PGHS-1 and -2, is a major control element in prostanoid biosynthesis. The two PGHS isoforms have 60% amino acid identity, with prominent differences near the C-terminus, where PGHS-2 has an additional 18-residue insert. Some mutations of the C-terminal residue in PGHS-1 and -2 have been found to disrupt catalytic activity and/or intracellular targeting of the proteins, but the relationship between C-terminal structure and function in the two isoforms has been poorly defined. Crystallographic data indicate the PGHS-1 and -2 C-termini are positioned to interact with the endoplasmic reticulum (ER) membrane, although the C-terminal segment structure was not resolved for either isoform. We constructed a series of C-terminal substitution, deletion, and insertion mutants of human PGHS-1 and -2 and evaluated the effects on cyclooxygenase activity and intracellular targeting in transfected COS-1 cells expressing the recombinant proteins. PGHS-1 cyclooxygenase activity was strongly disrupted by C-terminal substitutions and deletions, but not by elongation of the C-terminal segment, even when the ultimate residue was altered. Similar alterations to PGHS-2 had markedly less effect on cyclooxygenase activity. The results indicate that the functioning of the longer C-terminal segment in PGHS-2 is distinctly more tolerant of structural change than the shorter PGHS-1 C-terminal segment. C-Terminal substitutions or deletions did not change the subcellular localization of either isoform, even at short times after transfection, indicating that neither C-terminal segment contains indispensable intracellular targeting signals.